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I. 1 anuu vtkh i'k' \ <0 i , G i 1 s v. 1 

ins nu s of S i) % x > x s i ii t' , n i x 

27 years an have been nvolvet vith teach ci veiopmen and 

industrial consulting with more than 50 companies in food processing, chemicals, 

pharmacs u eic. My expe i i 1 been involved with a 

v t i s n>u ^ i i i * < I i it i , 

sectors mentioned above. I have also worked as Chief Technoiogv Officer for hie Group of 

companies oh Mitsubishi Chemical Corpora; ion in Tokyo. Japan., where for 5 years ! was in 

e.asgeol Pr htts.ii t> i< -> in M GH< .i 

responsible tor the hiveiiecuiai Property Department of the Corporation and was responsible for 

> ^ rt Defcn 

• i •• 
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Applies No.. UV577.<55$ , OMAZAK1 ™ 

DoAst No, SOcS^SJ. 

2. i < : i r\my pu as i 

A. Auihored"Coai;th()fcd Books 

1. "Synthesis of Heat Exchanger Nervvorks/' In Industrial Energy Conservation. 
E. Gyltopcuios i Series Editor), Mil' Press (1982). 

2. Chemical Process Control: An Introduction to Theory and Practice., Preotke- 
Mail (1984;. Also in Greek and Chinese translations 

3 Solutions \k mc C t m « / <_>, » )«i < 4* Introduction to The >n ana 
■ ro cl P en k 5 ( ?85 

4. Analysis & Planning of Greek Petrochemical Industry, KEPE, Athens (1986). 

5- <. s < ' . . < i > '» 

Monoghraph (1990). 

6. Intelligent Systems in Process Ertgimering: Paradigms for Product and 
Process Design, by George StephanopouSos and Chonghun Hau, Volume 2! in the 
"Advances in Chemical Engineering Series", Academic Press (1 995 ). 

J Intelligent Systt m In Process Engim n <g Paradigms to? Proa ;s. t >p< rations 
md Control, by George S poul lan t i the 

" hh nt InChemia ■■ m y Series > ids i c >> s . < 95 j 
B. Edrted-Coedited Books 

h f ' > < U / ■ s - t '\\v mv l>f 

(Geo. Stepbanopoulos and M. Mavrovoumotis, Editors). Special issue of Computers and 

2. CACHE Case-Studies Series in "Kxo-wtedge-Bmed Systems in Process 
Engineering ". 3 Volumes. CACHE (1988). 
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3. CACHE t«> , „ Series n; "drfsfkud Pi < ^ s /</<<;>■' 

i ■> X o 1! s i u , I 

' " o • ' o, ' >> ' ,N e , ' . s i - u >< i r Ci 1 « ri 
and G.eo. Stephanopoulo.? (editor;;). CACHE-Elsevter 0990). 

5. On-Lhw Fault , < > < (n vx, < v 

P.S. Dhurjaa and Geo. hi' 1FAC Symposia Sent:.-,. No. I ; '<■'-> 

<• >s ' ' ^ i < v. St p nopo, 

Davi mi V. Venkatasubi ni t t ! t 3 v S Vol. 9 
(!996) 

7- />><>.' \ < o s 1 < , < t 

Enginceri 33 v . i v Staph xxbos difor), Computers 

and Chemical Engineering, < May 1-996) 

8. Selected Papers- FiSCA.PE-6, Special issue of Computers and Chemical 
Engineering, Geo. Stephancpouios and E. Kendo i (editor;;) { 1 998} 

9. IF AC Proceedings: Dynamics and Control of Process Sysiems-2001: Geo. 

*H ev and nS,? >or < Jo's V.^i^'^s, vc, 

C. Papers Pu d i Refereed Scientific Journals 2M 

D, Papers Published in Conference Proceedings: 185 

3. 1 i ! f n ! > an a m x s 
referenced application. 

4. 1 have reviewed the above-referenced application in detail as well as Domazakis (U.S. 
Pti No. 20G3/0O49364). Brandt (Marinades "MeaG Challenge publication s n Hendricks ei 
(U.S. Pat. Mo. 5.053,237). which have been cited during prosecution. ! have compared the 
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' ' >• < ion disclosed at now 

claimed in the present application, herein referred to as "App. 10/577,659" After reviewing 
these references, it is my firm conviction that these references do not render die claimed 
invention obvious. 

5- - 'i. od cored ny meat ptocu - M;wpe.H» V!v irtft i , ; , 

the literature (Duhanchet, U.S. Pat. No. 5.238,70$; Bloukas & Panerasd 1993, attached hereto as 
Exhibit A), no evidence has ^ provided so far with regards to processed, „ ! 
products based on entire-muscular tissue, wherein olive oil has been stably incorporated. This. 
! -> means licates a hick n the develop s u amducts, bu vllt co in i 

- - ' - ' K s < p s 't . i- h VJ.) <. in 

the incorporation or oil is indeed expected to result in the phenomena addressed by {he Applicant 
in page 1. lines 32- 44 of App. 10/577,659. The claimed invention has thus addressed a long-deli 
need in rhe industry and succeeded to achieve this goal. 

6. there is nothing in the cites reference l tmse ea ; the k owiedge generally 
available to a person of ordinary skid in the art. at the time App. 10/577,659 was ft led, that 
would lead one of ordinary skill ix; the art to combine the cited prior art. first of all. the only 
prior an. that at leas; indicates combination of entire muscular tissue and vegetable oils is 
Hendricks, yet the goal of the invention, the method followed and the products resulting 
therefrom, have nothing to do with the goal, the claimed method and resulting products of the 
present application. Clearly, the goal in Hendricks is to upgrade the tenderness and sensory 
qualities of fresh red meats, thus improving their market value. However, the deposition of oil 
inside the mass of a fresh rare meat, by means of an Injection appaiatus. is substantially different 

! < ' Bkwkax & \ Paries as. Substifutifss; oi'ivt- oil for pork bjckfm niiaas o'taluv of /utr-w? frrnkfu/teis. Journal 
of Food Science, vol. 5S (4), ! 993 

SEOMJ2963M 



to the stable oil incorporation, as achieved by the method described in rhc er e-.cn; patent, in a 
sliceabie ready-to-cat meat product based on entbemm.scuiar tissue. In the latter case, the 
mechanics! working (-tumbling), as weii as the presence of sodium chloride, have led to the 
extra< 1 1 t > >h ( syofibril <= % v ! -a h < >un< oapabk o 

'> nit, - s ^, ■ e . t t > , , , , f t , _^ s 

wnter(bv neans of e i >o r en . t ena). That was art 'a sting and 

surprising effect. It is. therefore, the precise localization of the stably dispersed oil droplets, that 
characterizes the uniqueness of the product resulting from the present application. The novel 
aspect of App. 10/577,659 is reflected in the description of the critical process features, winch 
allowed for the stable incorporation of the oil droplets in the precise location, in my opinion, 
neither the precise localization of the dispersed od globules, nor the critical process features 
which contributed to the novel aspects of this invention, may be derived from the cited prior art, 
even if this is considered by the combination of the different references. 

7. Hendricks relates to injected pieces of fresh raw meat, which is intended for home 
cooking, Hendricks merely discloses the use of an "ixijectate", which is disclosed as a 
composition that penetrates, by means of pressure injection, the muscular tissue, obviously at an 
5 t<> 4iiU Ku n t 1th v m v P \ th uscuJa tissue 

•was rather challenged, due to the no > , . , , 

The addition of a binder in the composition improved the retention of the injectate. h is thus 
evident that the physicocheinicni mechanisms that underline the oil incorporation in the cooked 
mmmMgmdwt of App. 10/577,659, are nowhere disclosed, nor even indicated in Hendricks. 
1 ion of "ac ! ; c« t > ec s which oi 

primary significance in the mechanism of oil incorporation in App. 10/577.659, is absent in 
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cellulose) 10 retain the injectate wftft/w the meat mass. Moreover, the characteristic localization 
of the dispersed oil phase, as well as the critical process features that ensure the stable 
incorporation. shereeh in she cooked processed product, could not be derived by Hendricks. In 
my opinion. Hendricks would not even been considered by a person skilled in the an. dealing 

With I ! > I < ^ v Ovw ^ ) ! i. 

Moreover, t< the extent oi ay knowie o f > » * r 11 g - products resulting on th 
patented method of Hendricks. 

8. In my opinion it would not make sense to one skilled in the art to combine any of the 
ma prior art h Dot s k D t describes th dmixtur< t I j r finely 

comminuted meat paste, along with other added ingredients (e.g. phosphates, non-meat proteins 
and starch.) and Brandt describes some basic technological issues regarding marinating fresh 
meat pieces, such as the use and composition of a marinating solution. B tu * u t 

such as the Hatfield Marinated Fresh Pork, which are made by injecting a 10% solution, 
followed by massaging and vacuum packaging (Brandt, page 6 of 7). In fact, Brandt teaches 
avcay from the addition of a '"non-soluble to water" ingredient, if his instructions should be 
considered (Page 2 out of 7 kd pa o %' > < > s <»id be dispersed in. 

mbsCtH it Ik <. b ! m •> i • hn 

about a fatty substance, let alone olive oil. 

d. To my opinion, the cited prior art. either examined individually or in combination, does 
noi provide the critical technical features of the claimed method of App. 1 07577.659, including 
(i) ti U'f\ ? >w " < ! uh ^ >' . > >. v ' *. v n<- » , an< rio) 

proceeding to a second independent rumbling xrep after ,'he add'rion of olive oil. 
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10. ^ s \ > < i s unique and n 

u pOtt - lit i ^ t f_ 1 0 ( the Us 

arid the cited reference:?, 

• i. i i i < ; < ge are true and ai 

statements made on information and belief are believed to be true, and further that these 
statements were made with the knowledge that wiiiful. false statements and the like are 
punishable bv tine or imprisonment, or both, under § JOOi of Title IK of the United States Code, 
and sued willful, false statements may jeopardize the validity of any patents issued from the 
patent application. 
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Substituting Olive Oil for Pork Baefctet Affects Quality of 
Low-Fat Frankfurters 
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~~ ABSTRACT — — 

Low-fa. ?» ->U. r c - c ; 

(P<0.G5) proc 



<}'<C. 05: 

had lower 

i ; ; >-5'5%; u 1 aveoiU aaia.stdUry. Arena;; 
in had b 

icol for oaisisbiSlfyV, '»■•'■< : >;"'i! ff fr >».«>) rerorey 8; ;r: ' ; f !s f ; : ;/; 
high ' - * 1 5 •• r "' , 

•vi;h -ij^ p^.".:^.!^ h:-:ct :.ea.*rtOO 

(P<0.05i ft 
julsiaess. 

Key Wortjs: oUvs oil, trtnkfarHW, fa* substitution, lew Est. (««! 
pradeets 

' INTRODUCTION 

INMOSTindBslriaHzedsoci ' v' " - 

to redtros «\«;rv rair.k:. and io reduce it rotate to aUra; or ic» 
of to.,: caloric ir-ax (AHA, 1986). ^ - ' i 
. u ^ " 1 

>> interest l^; • » > ^ 

has ' -'u 3C-ds (Briggs W ,v'-.. V 'i, 

J 990) v/hJe cholesterol is the scst tropartar.t sterol present. 

Seh.med • is cxresidererl a pritoary cause or r>yparc..e.iev- 
teroietm* (Mads- sad Grundy, 1&S5) c - ' ; ^ prcwre.s 
of ahoktaero! also ^ - adverse t 1 " ^v-";" 1 

..wu'sted'f&nv scids decrease plasma E ' a i ' 
Mi < area Gr-:dy, 1985), they gtorcoti carcinogenesis ;.r> 

mated - ,-,-<. tats, i • high i" 1 r V 
fat , « a . d with . ^ an covcresry heart i. 
case. Prevalence of heart disease vm relatively sow m ureas 

'be*<«« , • ' ' , J? 1 ' ™ 

saor 'ifsurts » " ,J Keys a a: 

tOBS; Aravaais a < t v, 19"S), h. incotporaocn of 
monomisaturafed fats in meat products may nave a positive 

n , „ Uf,MCJ,S» 

t c t au t >' 1 J 

f3f from pv^s fed elevated Jeveis of atnena o« w.nct. ccroaro-, 

- < v . = J I • - ' • 

ebiittv of low-fat fcattfcfanets as inSucnced ay rccdrog or 
e.vs ea levels of * «w»f a cS r 

swine, Tbev reported thai the high-cleats < a r were cprn- 
oafable » il.c wr.irei in si} sensory charactertsucs. wtiuvrt 
ham ine.o;.-r.'si«ii canoJa oil into smoked sausages as« Jouno 
that {a't s»d • n i products were aecetstatstem qual- 
ity park « a! riQ89, 5990} studied ih& properaes ot ;ow-cal 
f;aeKfi,!ters mamifactttred by direct incorporation of high-olrric 

•-rot Airariy « Agrfcuiwre, .A/^ici^ar? U^., ? 
* - 



Ths'v reported i lo\v-f?.: rraokrertcw h 
;ddtd vrate 

c * reiri, testate 



Baxiratsm allow- 
faciured wtthuet 
3f sensory prop- 



Virgin olive oil is the most mwiounaaterated vegetab.e ^ou 

. ccrriaras ;6.1-M,5% . . » i < \ ^ * , , 

,sUi)« at " ' ' 1 " w»i (JOvX, 
phenolic i 

act . aotioxidaois. Oirve ' has a . «' Broiogtad K 

tribuied to 

acids (Viola, V, < ■ ' 

. , t^ ' ' ' and the > < ^ 

affects of pro« ea w<3uct on ( * u&!ny w3r " 



MA3ERXALS & METHODS 
Ingredients at«i formiiiotica 

Coa-,«rchd r™«a btsf meat, fresh peA m«| snd perk 
- .-.btehred forrt the iaaai or«i <^ ^"^y ' ! ' 

f^h perk trirr.rr.ai of arpjrabi^ tr.t io p»v 1C o 
, „ Th^ k r > . . pork ^ea-r were r ,^,.ry ; , - 
.aro.frh a 17. rare plate er,r, ihea aarcugh a 2 . ror ri.-a. i.., ^ 
reests po<x iaclctet wjs ^^/'"^^ 

t)? ■ r *mpw=e 5 > 0>C fer 2a a oner ;c 

"'X^'fe ro; ,..o.<ciai eUv, ; oi! cor.iatrring 0.71% free tatty re.ch i« 

, t pork « S ok r . ^;^^rt;£"of 

' . , ^"^^'^a raac^e. 13?6). The 



i«»/w»t»f»- 
Sudiam cha.rSdv 
Svah.m aitrtt* 

Koditl.!-. «3CO*»! 

fha;.ph«tesj 
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y oto8 68, No. A, im-JQUPWL OFFOOQ SCieNCB- 



LOW-FAT FRANKFURTERS WITH OUV£ OIL,, 

other tee !^^^*S , l*™fS < ?Q ^ ve 
.<w»VeJy. f« towfw ;»*»lmes»» tte »*Sed safc was reduced while 
to- Vo-m «f$e»K»i«8S w» iwweitsed «s suggested by Wirih 
IWiVwf BoogenS»»!l» (i38Sb). Ail iresBwots we r'spiieaieci three 
tiroes f.oro wpewt* **•» »«« fo> seurces M A«e afferent lime jks- 



Fsasikfurter jftsaufcrture 
ji lijf thawed it 

ryehot 'f " !*cei " * «. 
dry chapping aboujt.hsif the weic? was Bdde 

t « i r i s coati'titied t ! 5 ismp«»f«» ' 



hoodies 



end ami 



- - is chopper 

tsoiperwiffe reaches' IVC. 

, td s{ , ' i c rcstment 

im itatfcd into 24 mot it! Ko;«e*!r«Sese casings. Hstch 
Is < >v>\t 

erostased smj wW in * MiKskefcostse to iat«»al l*mj>eKit»ve 
- . - s «;tfe JSS8.I 

si , 
fcmktortets p«!«J, v»ew»n fNteteged (vacatan level <S5i 
, s xygct! ' < t 

■ • m'C ism j t daiSc in a 



Baiter properties 

frntnedialcry after processing ii« fallowing ptirarneisrs sf batters 
were determined: pH was determined with 8 WW digiial pH mater 
i e ! < Vtrrsodty y/as measure-d 

immediately »«t».r baper 'preparation w;th a Brookfwia digital visotn- 
eiar, mode! DV-li, set a! 2,5 rprrs and s ° spindle N'o S. 

Frankfurters were weighed bsfora hea; prs-cessing and smoking and 
after chillies s: 4-2'C fof 24 hr. The ftswsslcs yield {%} was deurf- 
mined fmra fte weights. 

Chemical) ona!y$te 

es>« ' i i "■ - • homcgisniared 

anaiyred, prior to vseausa peefasgiog (0 weak), for percentage mois- 
ture, f* {ah-:i-txv.f.ct.ik), {■«««!»> »ei>, s'ereh sod sodium citiotitfe 
seeordlng tostsndard AOaC fl98*J $>fw:e«»res. Feraom added wster 
w»s steo estcaiwetS scwtditigto AOAC(tS84) fotmais. Sodium ni- 
trite was de'emo - 1 -natticd, Ai! anaiyses wsye 
n ri ipiica.s. 



T*ov8Cuum packages {<» 2S0-3C0g «aci ■>* 

dcteiwitie pwje !«s« si fr»i«t»tee** ih* Is;, 3rd end Slit wee* of 

** *W with pope; tissue and *i'i iiskspS paeffsge svsts weighed. 

t h tiPK wa , 1 
» : - r »»d 8!1 Hnks per package w ntw»i«h ?o 
js de!erminei frora tfa diHerenos in weights bewsen (he fwo 



ss pefcentegs of in 



Cotoy 

C«:of weasitrersenl' pi io; ted thsSand 5th wtsk of sldrege, 
A True Co'cr \t t , 3 fsiaato I., & 3rtd b 

OduRter eoior system}, ttie irauumesrt was siaHaatdi-re.d tising a wbiio 
<*»»><e i«« ejiibrated to trisdsKtfcs vslow of L » + 9S.C, 5 
-i.83, and b « -t- X.4, T^-a ftsuikfurters pet ttsatmeri! were used. 
The sanscs nf (l:t jlsss my mi eonipleutfy ettvittr.d with jccUcbi of 
(ho frafikfiirtcri at ^ K»s«tew«awwefB tsJ 
!h<5 gitsss tfsy a«2-«usrle!' jfisresch rsessatemertt. Data 6t« weaits ci 



0, 1st, ird aiw itj ^ J ^ t, ^ v , r _ 

! mis and wo Ifrg portions «er« tcmovsd^or 't'BA aoalysis. Di;- 
plicMt dntettrtitiidions wsre oo»ti«ct»tl on e*eH trasimetu. The wtwsam 
o; fiesCdsso! nilfitf it! escit sarfipia w.as i.tkert feto wxoofti and Ih; 

f 1! f ysii 

acci>rd!og to sJ ^ t - 1 , (5935). Keadingi wwc 

mads on 8 LXB UliKvtnf-c pe< - ^ J3S rm. Tte eon- 

t t i a.' ffln Of TBA nsmtairs. 

; ■f.-f.. .->■ is'niuniisn 



Sensory evnloellon ^ 
ny a ftve>Ht»«tfe«f irai 



ft 5-poie 



s. T>.e fc 



vary inteosive, 1 » vttry pn«r), spfirrgins 

if » , ' n, 1 

1 i t > 

pBietabiif v (8 « f '» i « if ils 

sii$cRSS<!<S sttd tests were initiated as'ttr paneiisfs wets famihatixt'.d with 
scales SosTipiee ««6 ptej tf>in t 

in individus! pans 2 min. Ws-tm, 2.S ra« iang pieces from est* !wa'- 
jiient weje rsndurn;y dtsiriTstited fof cvsi«8!toi. Ti>p water wss pro- 
vided bewaen sarrtpies to cieaoss ihs psiisie. 

Tsxtuf* jjroflie aaoiysia 

■s,» iestton - i > hiaef J34C', v,'es used to 

condiiiti tiscturs proiiio analysis, 8S rjescsibed by Boarao {1&78), after 
1 wk stfjnsge. Samples were prepared by siespiRg ftsrifctofers itt toil- 
ing water (us 2 wn Jot , its! > 
long feotiOM pit ttetstsieot sosiiy campreascd by s two SycSs 

>"">i< » mi on'sio* ' > roc defer 

cufver. *fi!a trc . - a t r irr, uj«t speeti ^> 

crri/mio &r>ii fit!! scale 50 T<xiur» vtsn'abics cf force and ares 
f i - i 1 moxirrtum fere* 

fcr f,»t ecmpretsloo; AJ >» totoJ etietgy far i'iis! tomptmion; K5 " 
BHttimam tors* for seconS «on>p[«s!on; AS >» teial anerjy for see- 
etji.i eomptrmior.; springiar-ss (S) » SasigM raranie reccveied betwe«» 
{J ' ' ft ^ 5 - i ^ i 

• ' ' 'hkss » F5KA2/AJXS; snrf ensesivetttss » A2/A1. Peak 
•« determined by rtsiag the. Lads OtspMc Ds» Ana|ys:«g 



Seriia, model PWil 6, ccaipped with a ttsif-scaic aiurninutt; eow of 
45 g and 20 g iossd weigh!, Sarnpies w«o jsrspsred hy steeping ftsjult- 
;arie-s it; beiiiegwstar forJmla sad erxiting'to Serbian!. Tito pointed 
par! ofthe cone "t,^ e si of Ihn fVar.t 

instrument was turned on for 10 see to produce a purrciure. The depih 
of jp-iiooiure was measwrcd la mm tsnd higher depth means inss skin 
sir««g!ii Tlw s 

each of two lintai of frankfurters per treatment, Dsts repo;ted ate 
means of ten meastirerticnui. 



StaiistlcaS analysts 

Date «o«e«l«4 for baiter etoecuttisties, prccesstr-g yield, caernicai 
cotnpositicn, seascry ead tttstreatetttai iaxtare profifevstiiesworons- 
lys^byorie-wsyiiasSysteots^ a a . 

pH.TBA SNidlnsra -to! e»!o> < K - > 
isctotisi atrangeawat ;;i a ecittpfetsly twafomfetss <>«igi>. factors 
were >>e nrr^ \ e » s-tt compared 

tforraed using ihs 



RESULTS & DISCUSSION 

6f of crfrol 8«d 

Sow-Ist frsnkfiiftm ccatsinsag olive oil wof« somp»t«a JTaWe 
2). No differencw (P>0.05} we found between oH ofcoatroi 

1 TJicB < 

ter fa lewvfat ffsn i 0,05) •> teatmems 
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with higher protein. No differences were 'cants in viscosity 
teween controls S»d low-fat treatments with 14% protein. The 
added water is both treatments was ss'tniJsr, 12.6% and 11.8% 
respective!? (TaWe 3}, These results agreed with CJ&us et a!. 
{1SSS} who found thai sdded water had greater effect than tat 
or protein on BrookfieSd viscositv. 

f coated {86.6%} were 5.5- 
S.3% higher {?<0,05} 8»» for iow-fet treatments {80.2-8O.5&}. 
These- results' were in accordant with Townsend & si. {1971} 
who fouid sU ! vegetable oil had tower 

s si sold tha those prepared with animal fat. PreHm- 
s s iOK-fi that the smsli reduction of added 
sait in tow -fat treatments, (16.1g/kg of batter instead of 17.5 
dito effect oft processing yieid. Park et 
si (1989) 5:30 reported thai control frankfurters with 30% 
smim&l fot hsd 5 > tcr > th« iow-fai treatments with 
>»17% oil and the same added sait. 

The proximate c ' it n onttoi frankfurters was ver> 
near the targeted vaiues. Total fat and protein concentrations 
of low-fat .fraafcru , jt e; s^an targeted vaiues, due 
to higher moisture ioss during processing. For purposes of 
i. efere i< > 1 vBI be r»« ie 



ceptfor the fran<f ) otetn whera there • 

s '>0.J5) were 
t > urid urn nit t > 

added aiMses i i 




fig. f—Cfis'.t o s o! central {A} srnl 

/e>W« frmxfattszs (S,C,D1 sonU;r,my olive w 7. W PwpttruH with 
pork bsckfsi et ' < 1% pmlisin. l'8,C,Oi 

Prumrsd with virgin olive nil iW» larmvtettn' for < !C% Is! sr.c! 
10%. 1S% Snd 14% pralgin, tospsziivtify. « £»«t w.iA differsnt 
'it tetters ars> diWsnm « ?sr iv*, o 3rtf w*, o 



St!) v/x.. 




Storage time (weeks } 

ft'ff. W8/o»s of centra/ , ' ' . " ? 

- > s «5I ?4; s~~~~ s Prapwid >vkh pork bsskfat sntl 
formvteiatl for 38% fat *ssf M* pretois. O/ o- — -et /ft' 

* #5;$ t> p <■ mo'wlx \ on™ oil ana 

famaletsd ' <<' > 1 ft«f 14% prmtaln, ra- 



, - , 3 at ftankfwte 

ranged from 44,?% to 47.(5% compared to controls. 

' - , h protein giier ( I 

purge k^s than ' j« 1 >*ad a sig- 

nificant effect on purge kus.- , 1 - - ^ .osv-fat treatments 

I). Tiw lower the proteii ' 
T3!« low-fat treatment with 14% protaia was not different 
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LOW-FAT FRANKFURTERS Yv'lTH QUVE OIL., 



4 tomu!ai8(j for 28% fsi and V 
and tormufsMd for <10% fas «; 



'.<«.- taw,- value* of sertn>l an 



Hunter 



s <rso'na«sj 
ra (y8l!own9») 



(P>Q,05) in purge loss ror - wring the storage 

period of S wk. Claas et at (1S90) four;;] that the low-fat 
frankfurters had higher consumer shrink sad pu ge Jesse 
putgc ios softer i < to lower ionic 

sbergrh, In am i- > \ low-in use en! 

wiss psfssosety reduced rdlrdnviy. This probably contributed «j 
raaiments. The 

increase in purgs losses dating itctsge was dee to the decrease 
in pH. The correlation coefficient between purge losses and 

' r 5 ass v/; »> 

The «H of cor to < I m6i to 6 0 and thai of 
law-fat treatments from 6.4 to 5.8 during the 5 wk storage of 
vacuum-packerf frankfurters at <TC (Fig. 2). Patterns and sloo- 
t i t ported s decrease in pH from 6,3 to < 5.S during 
the 9 w* storag - it 3°C Ke"*p- 

too and Bobier (1970) also found a decrease in pH from 6.3 
to 5.4 d»rkg storage of frankfurters under vacuum at 5 : 'C for 
28 days. Slroard ct al. (1983) reperfed a decrease in oH from 
CMS io 5.42 during 7 wk storage of frankfurters trader vacuum 
at TC. The pH decrease was attributed to activity of lacto- 
haciiii, end/or dissolution of C0» iato meat tissue.' 

TBA values ot kaged frarxf rieo, 

over 5 wk were compared (Table 4}. Ail low-fat i 



observed in" olive oil cent»M»g ftsnkfartsrs war. attributed io 
tocopherols i >' v i j < substances with i >k > v f 
ft^rtJiJrtn »rt™v° •t-'k.. u--o a ,...n...,. * . 



j, probably due to the 

presence of curing ingredients, sucb as n tt t» » , ., 
bass, ich also n anfios 
Means for coles neasoao snts (Table 5) showed no differ- 
3 d b values between treatmeote 
i • i • r i e resells wj nsgreei 

autw < v fat content In fresh 

pork sausages with siimjfssneoas increase in added water, did 
not affect Hunter L value?, n e >v, tr the o oteln ievei of !ow- 
ess The low-fat 

treatment with 14'. e - ad the same (P<0.05) HuaWf 
vaii ffereoces in redi wi 

i d nd protein 

eis. in low-fet treatments, added water fcscrea t i in n 12j ; 
to 39.2% whits protein content was Save s s i 

» (Table r k " 3MC£d protein content resulted 
i J onseqeentry less red color. Bar- 

ag lh- 5 wk es t> oesrt no decreases 

.1 ■ w oil .v 1 

Data on sensory scores and instrumental texture profiles of 
control and low-fat frankfurters fagoKvei were com- 

pared (Table 61. The. low-fat treatment with 10% protein had 

I > s , it > > 

The treatment *t 

attributes exespt l 1 < e higher the protein content 



Ssnsary attribute: 



Skin strength (mm! 
Texture preffis: 
Fraetorebliltv (W )» 



S7.S* iM. a« 493.8' 




the higher C ' ' 

won «t 81. (196 < is ' < >irted the same 

affects. Differences %a flavor intensity between the contvei and 
1 ' ' « sigr sticant, 

Tise 1st week of storage the control treatmen; had higher 
(P<0.05} overall paiasabtiify scores \vi e differ* -s ve- 
low-fat frankfurters with 12% and U% protein were not sig- 
nificant. The frankfurters with 10% protein were vary soft 
white those with 14% protein were harder lad less iaicv than 
the «.n!trol. During the S wk cold storage a (? <Q.C5)'redu«!oa 
m overall palstabiHty was found in ail ucatmeats {big. 3). The 

> hul fcestme.ru fad 'nig.be,- t*" 0 < C1 overall . 1 d l,\ while 
m lew-fat treatmenis containmg olive ot'l die higher tbeparteift 
levef the higher the overall payability. 1 - sddecrea 
in palaiahiiiey dating storage was probably due to microbial 
activity of lactic aeiri teeieria, which is i» sgteemeat with <>H 
reductiott iFig, 2). 

The control heattaCBt had higher ski,-: strength and fractur- 

n t r ? ! t at j i t i, n 1 I- s ., , 

and chewiaess with 10% protein low-fat frankfurters. This was 
probably due to thts similar protein level of the 2 heattfiettB 
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